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SaintLouis County Department of Public Health

Mission

The Saint Louis County Department of Public Health strives to keep Saint Louis County one of the best
places in the region to live, work, or visit. This is accomplished by regularly assessing the health and
environment of the county and responding with sound policies that help assure the availability of high
quality public health services for everyone.

Vision
The Saint Louis County Department of Public Heal't
entrusted to coordinate and allocate resources for prevention and outreach to promote and create a

healthy and safe environment.

Values
The Saint Louis County Department of Public Health is committed to:

being a public health leader in the community;

operating in a manner that recognizes the value of all people;
continuously improving its operations;

using evidencdased practices;

=A =4 =4 4 =

attaining the highest level of service through efficiency, consistency, and relationship
development;

=

promoting innovation teensure all people in the community are served; and
9 operating in a transparent manner and accepting responsibility for outcomes.
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Report Preparation

This report was prepared by the Saint Louis County Department of Public Health, Division of
Communicabl®isease Control Services.

9 Viral Hepatitis Program

1 Epidemiology Program

For additional information, please contact 36451630 or

Saint Louis County Department of Public Health
6121North Hanley Road
Berkeley, MO 63134
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Hepatitis C Program

The Saint Louis CounBepartment of Public Health (DPHgpatitis C Program performs
hepatitis C surveillance and disease investigagispart ofthe Viral Hepatitis ProgranThe program
includesreceiving positive laboratory results of hepatitizilis (HCV)conducting investigations of
hepatitis C cases, collecting risk factor information, classifying cases as acute or chronic, and
disseminating information about hepatitis C.

Lacking dedicatefiinding for HCV case investigations but recognizing an increasing need for
HCV surveillance, DRIdlegateda nurse investigatato investigate HCV case reponmsmid-2016 DPH
investigategeports of HCV infection in persons aged 30 years onger, orreports which include
clinical or laboratory evidence of acute infection (e.g., jaundice, elevated liver enzypuoes) the
course of case investigations, the nurse investigagmksadditional information from reporting
providers anchepatitis Gcasesn order to provide a more complete representation of the caséen it
ispossible to contact individual cases directly, the nurse investigatoductsinformational phone calls
to discuss exposures and risk factors, provide HCV education, and offealeefer necessary services.
The caseésthen classified as either chronic acute based on available data.

In 2016 and 2017, DPH received reports of 1,259 cases of hepatitis C in Saint Louis County. From
July 2016 to December 2017, DPH investigatedreg8rts of HCV infectioaf which25 (10.(6) were
ultimately classified as confirmed acute HCV camed224 (90.0%6) wereclassified as chronic cases.
DPH was able tleverage existing resources to investigate HCV transmission in the absence of dedicated
HCV surveillance funding.

In the future,DPH may expand the programinvestigatenewly reported cases in persons up to
35 yeasold andperinatal hepatitis C cases,condition whicthecame nationally notifiablan 2018.
With increased resourcet)e Hepatitis CProgrammay be able to investigatmore cases andonduct
better surveillance in order to more accurately depict the burden of hepatitis C in Saint Louty.Coun

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Paged of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
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Executive Summary

This epidemiologic profile of hepatitis C virus (H@9Yyides information about the distribution
of HCV infections in Saint Louis County. This report will be used by the Saint Louis County Department of
Public Health (DPH) to assé#SV burden antb assist in prioritization of preventigrintervention,and
treatment efforts.

In Saint Louis County, like Missouri and the United States, acute hepatitis C cases are on the rise.
The increase in acute cases has been linked to injection ase(IDU)and the opioid crisis. This change
in transmission of HCV hakiftedthe traditional age demographic of those affected. Traditionally,
people born from 1945 to 1965, or “baby doedt® mer s’ ,
unsafemedical practicesised in the midto late 1900sincluding reusing glass and metal syringesce
blood supplyscreeningor HCV was introduced in 1992osocomial transmission largely ceased.
However, in recent years, there has been a substamgaeasen hepatitis C cases, both acute and
chronic, in persons agi85 yearsand younger.

The major findings of the report are:

Acute hepatitis C rates in Saint Louis County have surpddszh national and state rates, while
chronic hepatitis C rateseturned to rates similar to 2013.

In 2017, the rate of acute hepatitis C infection was 1.9 cases per 1080@0@ation more than
two times the Missouri rate in 2017 ardmosttwo times the national rate in 2016. By contrast, chronic
hepatitis C ratesleclined4.7% since 2016 andd3% from the fiveyear high in 2015.

Forboth acute and chronicases with risk factor data, almost 3 in 4 reportédU.

From 2016 to 2017, 72% ivestigatedacute hepatitis C cases reged IDU;from 2013 to
2017, 77.5% ofinvestigatedchronic hepatitis C casesported IDUDPH haicreased surveillance of
hepatitis C in groups that are likely associated with IDU, whiclikegresulted in an increase in
reports of IDU among both acute and chronic hepatitis C cases
Racial disparity existamongboth acute and chronic hepatitis C cases in Saint Louis County.

Black residents of Saint Louis County have acute hepatitis C ratimds that of white
residents and chronic hepatitis C rates 3.4 times that of whitelezds. The burden of hepatitis C
infections disproportionately falls on black residerts 2017 35.7% of acute cases and .5%6 of chronic
caseqwhere race was knownyere reportedamong black residentsyho make up just 24.6% of the
county population.

Rates of hepatitis C have increased in younger populations since 2013.

DPH investigations of hepatitis C reports among those 30 years and younger revealed a higher
rate of acute hepatitis C in this population than previously knolire rate of acute hepati C ir2016
and2017 washighamong 20 to 29 year olds withOcases per 100,000 population. Rates of chronic
hepatitis C also rose in the 20 to 29 year old age group, increasihgy ®gsince2016
HC\associatednortality remains highest among baby boomers.

Although HC\associated deaths have decreased in Saint Louis County sincea2@&xpected,
older age groups heethe highest ageadjusted rates of death. Discrepanclessex and race also exist.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Pageb of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
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Introduction
Hepatitis C

Hepatitis C is an inflammatiaf the liver caused by the hepatitis C vi(tECV) Hepatitis C is the
most common bloodborne disease in the United States withie thanthree million peoplecurrently
infected?! The disease is spread through contact with infected blood, most commonly through injection
drug use practices such as sharing needfegsecent years, the development direct-acting antiviral
drugshasincreased the effectiveness of HCV treatmentsuocessrates of ovel90% but treatments
remainprohibitively expensivelespite financial assistance prografisHCV treatmentloesnot grant
immunity and reinfection is possibédter treatment Unlike hepatitis A and hepatitis B, there is
currently novaccine to prevent hepatitis C, which is a major public health problem in the United .States

Hepatitis Gnfectionscan be either acute or chronic. Among those who become infected with
HCV, between #B5% will develop chronic hepatitis While otherswill spontaneouslyclear the
infection? Of those who become infected with HCV, 20 to 30% will develop symptoms of the disease.
ChronicHCYV infection involves a chronic inflammation of the liver and can lead to liver fibrosis, cirrhosis,
hepatocellular arcinoma and death. Hepatitis C ésmajor cause of cirrhosis and liver cancer and is
amongthe leading causeof liver transplants in théJ).S3¢

Hepatitis C surveillance is difficult for a number of reasons. Ruestyiajorityof acute and
chronic hepatitis C infections are asymptomatibis makes surveillander the disease difficult since
many of those infected with HCV may not seek treatment or be diagnosed. As a result, hepatitis C cases
are heavilyunderreported; for everyeported individual with acute HON the United Statesthere are
an estimatedl3.9new infections’” Second current case definitions of acute hepatitis C require
symptoms to be present to be considered a case, amte most cases are asymptomatic, this can lead
to misclassification of an acute hepatitis C case as a chtas&Third, althoughtests for HCV infection
are widely available, HCV screening recommendations are not afalioised. Snce many cases are
asymptomatic, those infectedre frequentlynot tested for hepatitis C until lorafter irreversible liver
damage has occurrefinally many of the populationwith the highest rislof hepatitis C infection are
difficult to access and treat, such th®se who transition in and out of jail or prispthe homeless
population,and injection drug users.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page6 of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
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Comorbiditiesand mortality 8 5 0/ will develop chronic
Hepatitis@ nf ecti on increa O  Hepatitis C if left untreated
susceptibilityto other diseasesvhich mayworsenthe 220000000000 000000.0 o0
damage the wuscauses to the livemearly all patients NNWNWWNNWN
with hepatitis C have at least omemorbidity? 4030 30 40 A0 0 A0 0 A0 A0 70 0 A0 A 0 A i o
Infection withhepatitis B virugHBV)and human TTWWTWFMWF?MWN

immunodeficiency virugHIV)are HC\Vcomorbiditiesof wwwwwwwwwwwwwwwwwwww
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with HIVwhile the percentage of HBV/HCV-icbection ’H‘ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ‘ﬂ"&’ﬂ"ﬁ"ﬂ"ﬂ"ﬂ"ﬂ‘wwwrﬂ"ﬂ‘

is unknown®1°
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Other comorbidities include liver diseases suc @ 82 /O

as cirrhosisind hepatorenal syndromg@rogressive wildeeionaonic & fiy 100

liver disease

kidney failurethat canresultin liver failure andt can rrwe PEOPLE
. . cee Numb f Lle witl
be caused byhe combination of hepatitis C and other chronic Hepatite G who  With chronic Hepatitis

will develop cirrhosis

liver-damagingconditiong.*! Between 5and20% of C will die from cirrhosis

those with chronic hepatitis C will develop cirrhosis 1| N 5 DURYE canGer

over a lomy period of timgand ultimatelythose with

cirrhosishavea 25% risk of developing emstiage liver disease or hepatocellular carcinoidCV has
also been linked to the development of type 2 diabetes and atherosclerosis and has been shown to
increase the risk of cardiosaular events in those infectéd? The onsequences of chronic hepatitis C
including liver cancer and cirrhoségn ultimately result in death

Transmission
Hepatitis C is transmitted primarily througbntact with infected blood, twever, the virus can

live for up to three weeks outside the body on surfad&®viously blood transfusions, organ
transplants, and other medical proceduresused nearly 50% of HCV infections, butratte
development of testing measures for the blosdpply in 1992, transmissidrom these sources rapidly
declined!* Modern hepatitis C transmissiaccursprimarily throughinjection drug us€IDU)including
sharing of needles, straws, and other drug parapherrtéanaith the rise of the opioid epidemia the
U.S, hepatitis C infection has becoraehigher public health priority

The virus can also be transmittédsrough sexualcontact from mother to childand by
unlicensedattoo or piercingpractices although these transmission methods are mucksleommonin
addition to injection drug users,gdiher risk populations for hepatitis C infection include healthcare
professionals and persons born between 1945 a®651 For healthcare professionallgtvirus is an
occupational hazardue to potentialcontact witha n i n f e c t béoad thpoagha needld stick.
Persons born between 1945 and 1965 or “ b a bhave lbhe ligmestrpievalence of hepatitis C
largely because of the high likelihood of prior exposoransafe medical practices suchrasise of
metal syringes®!’In 2012, the Centers for Disease Control and Prevention (CDC) published a
recommendation that all persons born between 1945 and 1965 be tested for hepatshown in

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page7 of 38
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Figure 1, this population is still the most affecteglhepatitis C, although, as noted earlier, younger
groups such as those born after 1980 are rapidly becoming another high risk population due to the rise
of IDUin thisagegroup.

Figurel. Number of reported acute and chronic hepatitis C cases, by year of birth
Saint Louis County, MQ007 and 2017
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In Focus: Drug overdose deaths in Saint Louis County

UnsafelDUbehavior is a major risk factor and transmission method for hepatifi$ € Saint
Louis County Department of Public Healtscribed substance abuse using drug overdose death:
Saint Louis County in its most recent Drug Overdose Deaths R@fieData fromthat report are
presented below?

Drug overdose deaths rates have increased 61% nationwide and 79% in Saittdumtis
from 2010 to 2016. In 2016, the drug overdose death rate in Saint Louis County was 28.4 drug
overdose deaths per 100,000 pdption, higher than both Missouri and the US. Drug overdose
deaths are highest among persons 25 to 44 years old with a rate of 40.3 deaths per 100,000
population from 2012 to 2016.

Men have a higher rate of drug overdose deaths than women and black atelrebidents
experience similar death rates. Very high and high poverty level neighborhoods have the highe
rates of drug overdose deaths. Overdose death rates have increased in all regions of Saint Lot
County since 2010; the Inner North region hashighest rate of drug overdose deaths.

With the emergence of the opioid crisipioid overdoses have increased in Saint Louis
County and accounted for 70% of all overdose deaths from 2012 to 2016. Deaths from synthet
opioids have nearly tripled since PD and, in 2016, accounted for 51% of opioid overdose deaths
from 8% in 2010. Deaths from heroin overdose continue to increase in Saint Louis County, alth
the proportion of drug overdoses due to heroin has reduced to 43% of all overdose dea@is6in 2

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page8 of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
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Age-Adjusted Drug Overdose involving Heroin and Synthetic Opioids,
Death Rate per 100,000 Population, St. Louis County, MO 2012-2016
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SaintLouis County
SaintLouis County is the most populoesunty inthe state of Missounwith 1,000,560

residents according to 2012016 American Community Surv@CSh-year estimates® Thecounty
makes up nearlpalfthe populationof the &int Louis metropolitan areandcontains438,537
householdsSaint Louis County is made upd@f municipalitiesas well asinincorporatedSaint Louis
County which covesapproximatelyonet hi rd of t he @am623sgudreamilgsopul ati on

Saint Louis County is a diverse regiothe Saint Louis metropolitaarea The county is made
up of 692% white residents?24.6% black residents8.8% Asian residentsind 3.4% residents identifying
as some other rac&.he population oBaintLouis County has a median age of3A@ars

On the whole Saint Louis County is aboveaverage socioeconomgtanding(relative to other
Missouri counties)thoughit does contairconcentrated areas of povert§aint Louis County has a
median household incomef $61,103(compared to $49,593 for the state as a whaeya lower
percentage (1(8%) of people below thé&ederal povery level than Missouri overall (3%). Although
Saint Louis County has a higher unemployment ra#®¢4 than Missouri (4%), it has a lower
percentagg(7.0%)of people without a high school degree than the state.24).In addition,SaintLouis
County has a high percaage(424%)o f peopl e wsideghee @& hidher,alboeelbathr Missouri
(27.6%) andhe U.S.(30.3%) The proportion of the population without health insurance is lower in
Saint Louis Coun{8.2%) than in Missouri (113%) and thdJ.S.(11.7%)

Figure2d / 2dzyi @ NBaARSyGaoQ Figure3. County workforce byemployment status

Saint Louis County, MQ012 to 2016 Saint Louis County, MQ012 to 2016
8,752 24,694 Unemployed
38,459 4.4%

Employed
96.6%
= White = Black or African American
= Asian Other race
Two or more races = Employed = Unemployed
Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites PagelOof 38
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Map of Saint Louis County Regions
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Regions of Saint Louis County
TheSaint Louis Counf@overnmentdivides the county intdive geographic areawith distinct

demographic and healtbharacteristicsOuter North,Inner North,Central, West, and SoutAll
demographic datdeloware from theAC$-year estimates, 20:20162°

Outer North
The Outer Nortlregion marks the northernmost border of Saint Louis County ahdusded in

the north by theMissouriRiver.TheOuter Northregionhas a younger population than other regions in

the county,with the exception othe Inner Northregion The area i$3.2% female and 48% male

Outer Northhas the second largest black poptida in the county, making up 436 of the population.

Interms of educatioal attainment,28.8 of t he popul ati on hobnds at | eas
92.2% of the populatioroldsat least a high school diploma. The median household ind®6ig 764

and the median home valug104,200)n the Outer Northregion are boththe secondowest of the five

SaintLouis County region$he regiorhas an unemployment rate of ¥ andl0.2% of peoplalo not

have health insurance.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Pagell of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
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Inner North
The Inner Northegion ofSaintLouis County lies just above downtoBaintLous Cityand

contains the Saint Louis Lambert International Airpdtie area has the youngest populatiorSaint
Louis County with the highest percentagdludseunder 18 yeasold (24.5%) and the lowest
percentage of persons over 60 years d8.8%). The area B84.3% female and 45% male This region
is the only region with a higher percentage of black residents than wigidentsin SaintLouis County.
The community is made up of 886 blackesidents 30.4% whiteresidents and5.2%6residentsof some
other race The region has the lowest soggonomic measures in the countthd'median household
income($44,8649, the mean home value ($69,50@pdthe percentge of college graduates (18®are
allthe lowestin SaintLouis CountyThe regioralsohas the highestinemployment rate (12%), the
highest percentage of people without health insurant@ {%) and the highest percentagef people
who did not complete high schof4.5%).

Central
The Central region encompasses the Saint Louis €@eat of Clayton, M@nd sis directly

west ofSaintLouis CityThe region has a similar age distributtorOuter North with20.6% under 18
yearsold, 24.0% betweerthe ages o0fl8 and64 yearsold, and22.3% over 6Q/earsold. The population
is52.4% femaleand47.6%omale. The regions made up o74.2% whiteresidents 17.6% blackesidents
and 82%residentsof someother race. The region has the highestrcentageof people with at least a
b a ¢ h edegeee 63.8%). The median household incon{®100,056 and themedian home value
($234,350 arethe seconehighest of the fivesaintLouis County region3he regiorhas an
unemployment rate of 3% and6.1% of peopledo nothave health insurance.

West
The West region dbaintLouis County is thergest region by area and stretches augst

toward FranklinCounty. The region has the lowest percentagpersonsaged 18to 64 yearsold with
59.5% of the population between those ag@sventythree percentof the populationisunder 18years
old and 246%is over 60yearsold. The region i51.9 femaleand48.1% male The region is composed
of 86.4% whiteresidents 4.0% blackesidents and 9.@6residents of somether race The region has a
similar education distribution to the Central region with.@% of the population holding at least a high
school diplomaThe regiorhas thehighes sociceconomic status in theounty, with the highest

median household incomg120,1D) and the highest median home val(®286,600) The region has
the lowestunempbymentrate (3.6%) and lowest percentage of people without health insuranc4%(.

South
The South region liemlong theMississippi Rer at the southernedge of theSaintLouisregion

The regiorhas a similar age breakdown to the Central and West regions 1®iioof residentsunder
18yearsold, 62.0%agesl8to 64 yearsold, and25.3% over 6@/earsold. The region i§1.3% femaleand
48.7% male The regiorhas the highest percentage of whitesidents in the county with a racial
breakdown 0f93.8% whiteresidents 2.0% blackesidents and 42%residens of some other race
Thirty-fivepercentof t he popul ati on hasanda23% bféhapEopulatorndda c hel or
at leasta high shool diplomaThe median household incometime Southregionis $85,244and the

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Pagel2 of 38

Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
This report is updated annually. Lagpdate10/10/2018(SKA)



Saint Louis
COUNTY
o ) PUBLIC HEALTH
Annual Hepatitis C Surveillance Report, 2017

median home value is $184,300he regiorhas an unemployment rate of 28 and7.2% of residentslo
not have health insurance
Surveillanceviethods

Hepatitis C is a reportable condition in Missouri @oditive laboratoryreports of acute and
chronichepatitis C cases are received by DPH from providers in the ré&gmorts of alhepatitis C
cases in thoseaged 30 years or younger, or reports whicbluded clinical or laboratory evidence of
acute infection (e.g., jaundigare investigated by aurse investigatoat DPHCases in those aged 30
years and older are not investigated without indication that such evidence is availllgeases are
then either confirmed as acute or classifietherwisebased orinformation gathered in the
investigation.

The acute and chronic forms of hepatitis C hdifferent casedefinitions based on clinicahd
laboratory criteria defined by th€EDCThe most recendefinitions wereadoptedin 2016 and are used
in DPH's assessment of cases. Recal | i,mhgthet hat many
acute or chronic, these definitiomsay pose barriers to accurately defining some caSes
for complete epidemiological definitions.

The data presented in this repaate driven by surveillance activities conducted by DPH and are
likely not reflective of thetrue burden, distribution, prevalence, and idence of hepatitis C in Saint
Louis CountyThe data presentedreindicative of the surveillance capacity of the department.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Pagel3of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
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Acute Hepatitis C

Acute hepatitis C is a reportable condition in Missamg has been nationally notifiable since
1994 However since a majority of hepatitis C cases are asymptomatic, most new cases of hepatitis C
are not recognized, diagnosgar reported.The Saint Louis County Department of Public Health (DPH)
began investigating subset of reported hepatitis C casesriitd-2016to classify cases as acute or
chronic, gather additional information, and provide educatibue tothe incomplete nature of the
2016 data, data from 2016 and 20ai& presented combined in this report.

Overall, eports of acute hepatitis €aseshave been on the rise in tHd.S, Missourj and Saint
Louis County. Missouri as a state remains far below the national rate of acute hepatitis C, iéiyts
due to a lack of case findinlgut, in 2017, Saint Louis County nearly doubled the nationalfrate 2016
(Figured). In 2036 and 2017there were25 acute hepatitis C cases reportedSaintLouis County
corresponding to an overall rate of 2.5 cases per 100,000 population. This increase thikkig\the
commencement of the epatitis CProgram by DPH in 2016 which investigated casesrgnthoseaged
30 years or younger, or which included evidence of amifttion. This report presents rates among
this subpopulation and is unlikely to accurately reflect true acute hepatitis C incidence.

Figure4. Rate of acute hepatitis C per 10000 population
Saint Louis County, Missouri, and the United States, 2013 to 2017
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The increase in acute hepatitis C cases natidavimas been linked to the opioid crisis and the
rise of injection drug us@DU) In Saint Louis County, .02 (n=18) of acute hepatitis C cases from 2016
to 2017 reportedDUbehavior(Figureb). Forty-four percent(h=8)of those cases alseported at least
oneadditional risk factor for hepatitis C suah receiving a tattoo or piercingeing aman whohas sex
with men, accidenta¢éxposure to @lood contaminated item, contact with human blood, contact with a
suspected hepatitis C case, surgery, sabsé abuse other thalbU, beingresident of a correctional
facility, or beingincarcerated longer than 24 hours.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Pagel4of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
This report is updated annually. Lagpdate10/10/2018(SKA)
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Figure5. Risk factors reported by acute hepatitis C cases
Saint Louis County, MO, 20Ehd 2017
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= IDU = IDU plus* = Other risk factor = No risk factor reported

*IDUpl us” i s defined as reporting injection drug

Acute Hepatitis C byRegion

In2016 t02017, theoverallrate of acute hepatitis G Saint Louis Countyvas2.5cases per
100,000population By region, theates of acute hepatitis C weheéghest in the Inner North6(3 cases
per 100,00(Qopulation) and Outer North (3.4asegper 100,000) regionmllowed by the South region
(2.4 cases per 100,000), thgestregion(1.0per 100,000)andthe Central (00 per 100,000) regions
(Figureob).

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Pagel5of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
This report is updated annually. Lagpdate10/10/2018(SKA)
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Figure6. Map of acute hepatitis Cates, by region
Saint Louis County, MQ016and 2017
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Acute Hepatitis Cby Sex, Race;thnicity, and Age Group

From 2016 to 201,68.0%(n=17) of acute hepatitis C cas@gere male.The rateof acute
hepatitis Gvasovertwo times higher for men (8.cases per 100,008opulation) than women (16
cases per 100,000) 2016 and2017(Figure?).

Race was reported f@0.0% (n-20)of acute hepatitis C cases2016 and2017.For cases
where race was knowithe rate of acute hepatitis C among black resident8 ¢ases per 100,000
population) was 15 times the rate among white residents @lcases per 100,00QFigure8). Forcases
whose race was reporte®5.0% (n=13) of casesvere amongwhite residents andB5.0%(n=7) cases

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Pagel6 of 38

Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
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were amongplackresidents There were too few cases among Asiasidents American Indian or
Alaska Nativeesidents NativeHawaiian or ther Pacific Islander residentand residents of more than
onerace to calculate reliable rates for these groups.

In2016 and 201/among cases investigated and classified as athwehighest rate of acute
hepatitis C was amorthose 20 to 29 yeasold (80 cases per 100,008opulation) (Figure9). However,
since the investigations by DPH focus on cases aged 30 years or yousgatetmay be artificially high
compared to other age groups which are not betiageted for invetigation Seventysixpercent (n=19)
of casesvere born after 1965, reflecting national shift ihepatitis C demographidsom baby boomers
to younger pulations.

Figure?. Rate of acute hepatitis C, by sex
Saint Louis County, MO, 2016 and 2017
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Figure8. Rate of acute hepatitis C, by race
Saint Louis County, MQ016 and 2017
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Figure9. Rate of acute hepatitis C, by age group
Saint Louis County, MQ016 and 2017
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Chronic Hepatitis C

Chronic hepatig C has been nationally notifialdgnce2003and is reportable in Missoursince
chronic hepatitis C igenerdly an asymptomatic conditiortesting for and diagnosis easef chronic
hepatitis Coften occurs only atater stages of the disease, if at dlhe Centers for Disease Control and
Prevention (CDC) estimatieat nearly1% of theU.S population iscurrentlyinfected with hepatitis C,
with approximately2.7 million Americans infectedith chronic hepatitis @ationwide® ChronicHCV
infectionsare considered underreported and not reflective of the true burden of chronic hepatitis C.

In 2017, there were 602 cases of chronépatitis C reportedn Saint Louis County
corresponding to a rate d@d0.2cases per 100,000 populatigRigurel0). Thiswasa 4.7 decrease from
632reported cases in 201&nda 34.8% decreasérom the five-year high of 922ases reportedn 2015.
This decrease may be due to a change in the national case definitibegatitis C in 2016.

FigurelO. Diagnosis rate of newly reported chronic hepatitis C per 100,000 population
Saint Louis County, MQ013 t0o2017
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Risk factor information was reported for3% (n=151) of chronic hepatitis C cases from 2013 to
2017(Figurell). Of the chronic hepatitis C cases with risk factors reporf@h% reportedinjection
drug use (IDU), past or preseff those who reported IDU, 60% reported at least one more risk factor
in addition to IDUFrom 2013 to 2017, the number of cases reporting IDU increased substantially
mainly after investigation of hepatitis C cases began in 206majority ofchronic cases for which risk
factor information is available were investigated as suspect acute ¢Bgpgel?2).

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Pagel9of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
This report is updated annually. Lagpdate10/10/2018(SKA)
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Figurell Risk factors reported by chronic hepatitis C cases for those with risk factor information
Saint Louis County, MO, 2013 to D

= IDU = IDU plus* = Other risk factor

*DUpl us” is defined as reporting injection drug use of

Figurel2. Risk factors reported by chronic hepatitis C cases for cases with risk factor data, by ye
Saint Louis County, MO, 2013 to 2017
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Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page20of 38
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ChronicHepatitisCby Region

In 2017 the Inner North region had the highest rate of chronic hepatit{$X®6.0 cases per
100,000 populatio)) followed by the Outer North regio(v3.5 cases per 100,00@he South remn
(49.8 cases per 100,00@he Central regiod0.2 cases per 100,0p@nd the West regiof26.0 cases
per 100,000)Figure B). Although the rate of chronic hepatitis C in the Inner North rediada 17.1%
decrease from 201,&his continuesthe trend of the Inner North regioravingthe highest rate in the
regionfor the past five yeargFigure 4). Since 2

Figurel3. Diagnosis rate of chronic hepatitis C, by region
Saint Louis County, MQ017

Chronic hepatitis C cases per 100,000 population
Overall rate: 60.2 cases per 100,000

City of Saint Louis

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page21of 38
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016, he rate of chroni¢HCVincreased in the Outer North 28.6%), South (+2 %), and West (+28%)
regions; and remained stable in the Central region.

Figure 4. Diagnosis rate of chronic hepatitis C, by region
Saint Louis County, MQ013 to 2017
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Chronic Kpatitis Cby Se&, RaceEthnicity, and Age Group

In 2017 68.1% (n=410bf newly reportedchronic hepatitisCcases weramong menThe rate
of newly reported chronic hepatitis C caseas2.4times higher for men (86.4 cases per 100,000
population) than women (36.5 cases per 100,000) in 2(Higure 1% Chronic hepatitis C rates for both
men and women have declinethse the fiveyear high in 2015: by&6% for men and by 44% for
women.Sirce 2013, men have maintained a higher rate of chronic hepatitis C reports than women.

Race was reported for 6% (n=404)of chronic hepatitis €Casesn 2017. Of those with race
reported, 535% (n=216) were among black residents adftl 5% (n=184) weramong white residents.
Black residents had the highest rate of chronic hepatitis C reports with 91.9 cases per 100,000
population, followed by white residents with 26.6 cases per 100,000 populéfigare 1§ From 2013
to 2017, chronic hepatitis C ratasnong both races rose to fiweear highs in 2015, however, in 2017,
rates among white residents returned to levels similar to 20B36%) while rates among black
residents remaiad elevatedsince 2013+%4.9%).There were too few cases among Asiasidens,
American Indian or Alaska Native residents, Native Hawaiian or other Pacific Islander residénts
residents of more than one rade calculate reliable ratefr these groups

In 2017, the highest rate @hronichepatitis C was amongersonss0to 59 yeasold (96.3cases
per 100,00(opulation) followed closely by those over 60 years (94.1 cases per 10Qeigure 17. Of
note, rates ofchronichepatitis Cdecreased sharplyetween 2016 and 201for residentsaged50 to 59
years {19.4%) and30 to 39 years-13.2%) and increased for resideraged20 to 29 years (+1.9%).
Fifty percent (n=303) of casesvere born between 1945 and 196&s baby boomers remain the age
group most heavily affected by chronic hepatitis C.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page22 of 38

Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
This report is updated annually. Lagpdate10/10/2018(SKA)



Saint Louis

COUNTY

o ) PUBLIC HEALTH
Annual Hepatitis C Surveillance Report, 2017

Figurel5. Diagnosis rate of chronic hepatitis C, by sex
Saint Louis County, MO, 2013 to 2017
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Figurel6. Diagnosigsate of chronic hepatitis C, by race
Saint Louis County, MO, 2013 to 2017
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Figurel?. Diagnosis rate of chronic hepatitis C, by age group

Saint LouisCounty, MO, 2013 to 2017
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Hepatitis GassociatedMortality

Hepatitis C virus (HCV) infection can cause mortality due to the liver damage it causes over years

of infection which camesult inthe development of fatal conditions such as liver cancer, liver failure,
hepatorenal syndromégkidney failure due to liver damayye@nd others. Acute hepatitis C infection

rarely results in death; chronic hepatitis C is primarily the pathway through \ilejgatitis C causes
mortality. Access to care, including time of diagnosis and consistency of care, cost of treatment, and
comorbidities of HCV all contribute to hepatitisa€sociated mortality.

Hepatitis C increases the risk of@lusemortality amorg those infected, a risk whiglemains
elevated everafter treatment?° Due to the extended duration of chronic hepatitis C, it is likely that the
rise in hepatitis C infections in recent yearnot reflected inthesemortality data. However, hepatitis C
alreadypresents a mortality burden on the Saint Louis County and United States popskatidthis
burdenmayincrease in the futureThe Centers for Disease Control and Prevention (CDC) reported in
2016 that hepatitis €@ssociated mortality is at anldime high and increasing. Deaths from HCV

infection have surpassed the combined number of deaths associated with 60 other infectious diseases,

including tuberculosis and human immunodeficiency virus (MIV).

In 2016, the leading causes of death in Shouis County were heart disease, cancer, and
stroke > Chronic liver disease and cirrhosigichcan result fromHCMnfection, were among the top
ten causes of death in persons aged 25 to 64 yééosever, HCV is underdocumented on death
certificates anl persons with HCV listed represent a fraction of deathengHCVinfected persong?

From 20D to 2016, the ageadjusted rate of death from chronic hepatitis C as the cause
underlying cause of death wds4 deaths per 100,000 populatiom the same time framedeaths due
to HCMnfection havefluctuated (Figurel8). In 2016 the mortality rate due toHCV was 18% lower
thanin 2010.For the same time period, no deathistedacute hepatitis @s a cause of death.

Figurel8. Age-adjustedrate of hepatitis-C associated deathdy year
Saint Louis County, MO, 2010 to 2016
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Hepatitis Cassociated Mortalityby Region

The ageadjusted mortality rate fron2010 to 2016 attributable té1CVassociated causes was
highest in the Inner North region of Saint Louis Countyd8aths per 100,00QFigure 19 From 2010
to 2016, ageadjusted ratedluctuated in the Outer North, Centradnd South regionghough they all
had a rate of 1.2 deaths per 100,Q@¥erall The West region had the lowest rate of H&gociated
death with 07 deathsper 100,000 from 2010 to 2016.

Figurel9. Map ofage-adjustedrate of hepatitis-C associated deaths, by region
Saint LouigCounty, MQ 2010 to 2016
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Overall rate: 1.4 deaths per 100,000
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Hepatitis Cassociated Mrtality by Sex, RaceEthnicity,and Age Group
From 2010 to 201G&geadjustedmortality associated with HO¥ifection washigheramong

men (1.9 deaths per 100,000 populatioAgeadjusted ates ofHCVassociatedleath among both men
and womenhavedeclined since 2013 btihe rateamong men remaied abovethat in 2010 (.2 deaths
per 100,000 population) while women droppeddaate lower than that ir2010 (0.5 deaths per
100,000)Figure20).

The ageadjusted rate of HG¥ssociated deathfrom 2010to 2016 was consistently higher
among black residents (3.1 deaths per 100,000 population) émaongwhite residents (1.0 deaths per
100,000). Rates among black residents ro8&% from 2011 to 2012emained elevated until 2014
dropped in 2015and haveremained constant in 201@-igure21). There were too few deaths among
Asianresidents American Indian or Alaska Native residents, Native Hawaiian or other Pacific Islander
residents and residents of more than one race to calculate reliable ratethése groups.

Baby boomers-defined here apersons born between 1945 and 196%main the most
heavily affected age group for hepatitisa€sociated mortalityvith 74.4% of HCG¥ssociated deaths
from 2010 to 2016From 2010 to 2016, 55 to 64 year olds hiad highest rate of mortality associated
with hepatitis C (6.7 deaths per 100,000 population), followed by 75 to 84 year olds (5.1 deaths per
100,000), 85 years and older (3.3 deaths per 100,000), 65 to 74 year olds (3.1 deaths per 100,000), 45 to
64 year dds (1.2 deaths per 100,000), and 35 to 44 year olds (0.4 deaths per 10,000).

Figure20. Ageadjustedrate of hepatitis-C associated deathdy sex
Saint Louis County, MO, 2010 to 2016
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Figure21. Ageadjustedrate of hepatitis-C associatedeaths byrace
Saint Louis County, MO, 2010 to 2016
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Hepatitis Cassociated Mortalityby Neighborhood Poverty Level
Access to care, cost of treatment, and other factors play a role in hepatitis C mortality;

communities with higher poverty levels haglisproportionately higher death rates from hepatitis C and
many other health conditions. From 2010 to 2016, very high poverty neighborhoods had the highest
ageadjusted HC\Associated death rate (4.9 deaths per 100,000 population), followed by high poverty
(3.1 deaths per 100,000), moderate poverty (1.6 deaths per 100,000), and low poverty neighborhoods
(0.9 deaths per 100,000) (Figure 22). /Aghusted rates from 2014 to 2016 have decreased in very high
(-32.1%) and moderated7.8%) poverty neighborhoodscreased in high (+8.8%) poverty

neighborhoods and remained stable in low poverty neighborhoods from rates between 2010 and 2013.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page28of 38
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Figure22. Ageadjustedrate of hepatitis-C associated deathdy neighborhood poverty level
Sairt Louis County, MO, 2@Lto 2016
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Hepatocellular CarcinomassociatedDeaths and ldpatitis C

Peoplewith chronic hepatitis @re 17 times more likely to develdpe most common form of
liver cancer, hepatocellular carcinortdCC)compared with norinfected persong® In 2016, 22%
(n=7) of deaths fronitHCCGamong Saint Louis County residemsre assciated with hepatitis C virus
infection, an increase from 1% (n=3) in 201,&lkhough the number of HCC deaths remained stable
during the time periodFigure23).

Figure23. Deaths from hepatocellular carcinoma, by H@¥ection status
Saint Louis County, MO, 2010 to 2016
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Next Steps and Recommendations

Resourcesand dedicated fundingpr hepatitis C survéiance are lacking nationwide. The Saint
Louis CountPpepartment of Public Health ) and the community we serweould benefit greatly
from increasedesourcegdedicatedto hepatitis Go improve and expandur surveillance efforts
beyond a subset of caseBue to the large volume of hepatitis C reportsHI® unable to investigate
eachcase preventing the surveillance data froraflectingthe true distribution, incidence, and
prevalence ohepatitis C

In the future, DPHhopesto improve the surveillance of hepatitis C in Saint Louis County by
conductingthe following activities:

1

Expandngthe capacity to investigate reports from only casgsong personsinder 30years
oldto include those aged13to 35years old

Implemeninga Perinatal Hepatitis BreventionProgram within the Viral Hepatitis Program
to conduct surveillance, investigation, and testing of hepatitis C among pregnant women
(includng) post-partum linkage to treatment for those within the progrgm

Refaring and connecting more individuals with hepatitis C to primary care and treatment
sevices;

Fosteing partnership with the Saint Louis Counhealthcare communityo improve
diagnosis of chronic and acute cases of hepatitis C and to promote screening of at risk
groups by healthcare and primary care providers

Ensuingthat every residenbf Saint Louis County that is medically eligible for treatment
receives treatment, including improving access to care for uninsured and underinsured
residents and reducing barriers to treatment for all hepatitis C Gaaas

Improving hepatitis C outreachnd educatiorto include information about risk factors
behaviors andways to prevent hepatitis C transmission

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page30of 38
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Appendix Ac Notes Aout the Data

Dataon hepatitis C cases were obtained from the Missouri Health Surveillance Information
System (WebSuyvThe database is maintained by the Missouri Department of Health and Senior
Services (MDHSS). Missour i ' sl9oenruminn requaeebrepertingi seas e
of acute and chronic hepatitis C within three days of knowledge to the local health authority or MDHSS.
Data on hepatitis C mortality were obtained fradDHSSBureau of Vital StatisticBeaths with causes
of death listed as B18.1 and B17.2rerelassified as hepatitis&sociated deaths. Deaths with C22.0
listed as a cause of death were considered hepatocellular carciamsaciated deaths.

Saint Louis County rates were calculatsihgpopulation totals from the
.1 Ageadjusted rates are calculatgzbr 100,000 populatiobased
on adjustment to the2000 U.S. populatioWhen stratifying hepatitis C cases by sex, transgender
personswere categorizedaccording to the sex they were assigned at birth, in accordance with CDC
reporting guidelines.

The Saint Louis County Department of Public Healting with the Saint Louis County
Department of Planning, established five Saint Louis County regions tasked social and
demographic characteri st i c souryfregibns &so allewg forosabs ’ resid
Countylevel comparisons, without the volatility or risk of individual identifietsals may be present in
ZIP Codeor census tractevel comparisons.

Case counts by region may not sum to the total number of reported cases. Some cases were
reported without addresses or with addresses that could not be geocodeg ROgBoxes).

Neighborhood poverty level was assigned based on residesitbén SaintLouis County census
tracts. Each census tract was assigned one of four categbassd on its percentage of residents below
the federal poverty level: low (0 toX) percent)medium (10 to <20 percenthigh (20 to <30 percent);
andvery high (30 to 100 percent§®

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page31of 38
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AppendixB ¢ SurveillanceDefinitions

Incidence
Incidence is defined as the number of new cases of an infection or disease within a specific

population or geographical area in a specific period of time.

Prevalence
Prevalence igdefined as the number of persons living with an infection or disease in a

population, typically reported per 100,000 population or as a percentage of a population with a disease.

Acute hepatitis C
The CDC defines a confirmed acute hepatitis C case dbainaeets the following clinical criteria:

1 Aniliness with discrete onset of any sign or symptom consistent with acute viral hepatitis (e.qg.,
fever, headache, malaise, anorexia, nausea, vomiting, diarrhea, and abdominal pain),
AND

1 jaundice,OR

1 a peak edvated serum alanine aminotransferase (ALT) level >200 IU/L during the period of
acute illness’

In addition, to be classified as a confirmed case, they must have a pé$Maetection testOR
have tested negative fadC\Within the past 12 months anthen tested positiveat a later date.

Cases may be classified as probable until a positive HCV test is reported. Confirmed acute hepatitis
C cases may be later classified as confirmed chronic dasessifor HCMs reported positive one year
or more after acute onset.

Chronic hepatitis C
The CDC defines a confirmed chronic hepatitis C case as one that does not meet clinical criteria

of an acute case or may be missing such informatibibdoes not have a reportetést conversion in
the last 12 month#ANDhas a positive HCV detection test (either nucleic acid or HCV antfgen).

Perinatal hepatitis C
Beginning in 2018, perinatal hepatitis C is a natiomadiyfiable condition but outside the scope
of this report.Those interested can find tH2018 case definition

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page32 of 38
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AppendixCc¢ Supplemental Data Tables

Tablel. Number of @sesand rates of acute hepatitis C
Saint Louis County, MQ016 to 2017

Year Casegn=25)| Rate per 100,00(population
2016 6 0.6
2017 19 1.9

Table2. Number of caseand rates of chronic hepatiti€
Saint Louis County, MQ013to 2017

Year Casegn=3497) | Diagnosis rate per 100,0@®pulation
2013 570 57.0
2014 771 77.1
2015 922 92.1
2016 632 63.2
2017 602 60.2

Saint Louis
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Table3. Descriptivecharacteristics of people newly reported with acute hepatitis C
Saint Louis County, MQ016 and2017

Casegn=25) % | Rate per 100,00population
Overall 25 N/A 1.9
Sex
Male 17 68.0 3.6
Female 8 320 15
Race
White 13 52.0 19
Black 7 28.0 3.0
Unknown race 5 20.0 -
Region
Central 0 0.0 0.0
Inner North 11 44.0 6.3
Outer North 6 24.0 3.4
South 5 20.0 2.4
West 3 12.0 1.0
Birth year
19451965 6 24.0 -
After 1965 19 76.0 -
Risk factor reported*
IV drug use 18 72.0 -
Other risk factor 12 48.0 -
No risk factors reported 3 12.0 -
* Some cases may report more than one risk factor.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page33of 38
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Saint Louis
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PUBLIC HEALTH

Table4. Descriptivecharacteristics of people newly reported with chronic hepatitis C
Saint Louis County, M@013 t02017

Cases (n5897) % | Rate per 100,000 populatio

Overall 3,497 N/A 35.0
Sex
Male 2,228 63.7 47.0
Female 1,269 36.3 241
Race
White 1,042 29.8 15.0
Black 1,030 29.5 437
Other race 37 1.0 51
Unknown race 1,388 39.6 -
Region
Central 271 7.7 222
Inner North 1,106 32.6 63.4
Outer North 572 16.4 321
South 534 15.3 25.6
West 394 11.3 189
Missing geography 620 17.7 i
information
Birth year
Before 1945 165 4.7 -
19451965 1,830 52.3 -
After 1965 1,502 43.0 -
Risk factor reportet]
IV drug use 117 34 -
Other risk factor 105 3.0 -
No risk factors reported 3,346 95.7 -
* Somecases may report more than one risk factor.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page34 of 38

Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics

This report is updated annually. Lagpdate10/10/2018(SKA)



Saint Louis
COUNTY
o ) PUBLIC HEALTH
Annual Hepatitis C Surveillance Report, 2017

Table5. Descriptive characteristics diepatitis-C associated deaths
Saint Louis County, M@010 to 2016

Ageadjusted ate per
Cases (n&29) % g100,3300 popuIaFt)ion
Overall 129 N/A 1.4
Sex
Male 83 64.3 1.9
Female 46 35.7 0.9
Race
White 74 57.4 1.0
Black 53 41.1 3.1
Other race 2 15 -
Region
Central 14 10.9 1.2
Inner North 44 34.1 3.0
Outer North 27 20.9 1.2
South 23 17.8 1.2
West 21 16.3 0.7
Birth year
Before 1945 30 23.3 -
19451965 96 74.4 -
After 1965 3 2.3 -
Neighborhood poverty level
Low 50 38.8 0.9
Moderate 32 24.8 1.6
High 28 21.7 3.1
Very high 19 14.7 4.9
Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page35of 38

Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
This report is updated annually. Lagpdate10/10/2018(SKA)



Saint Louis
COUNTY
o ) PUBLIC HEALTH
Annual Hepatitis C Surveillance Report, 2017

References

1. Edlin BR, Eckhardt BJ, Shu MA, Holmberg SD, Swan T. Toweaedbacurateestimate of the
prevalence ohepatitis C in the United Statedepatoloy. 2015;62(5):1353.363.
doi:10.1002/hep.27978.

2. Burstow NJ, Mohamed Z, Gomaa Al, eHalpatitis C treatment: where are we nowfernational
Journal of General Medicin2017;10:39%2. doi:10.2147/IJGM.S127689.

3. Rosenthal ES, Graham CS. Price and affordability of-dicéng antiviral regimens for hepatitis C
virus in the United Statetnf Agents and Cance2016;11:24. doi:10.1186/s130216-0071-z.

4. Chen SL, Morgan TR. Taural history ofhepatitis Cvirus (HCV)nfection. International Journal of
Medical Science2006;3(2):4452.

5. Negro F. Facts and fictions of HCV and comorbidities: Steatosis, diabetes mellitus, and
cardiovascular diseasddepatology 2014;61:569578. doi: 10.1016/j.jhep.2014.08.003.

6. Organ Procurement and Transplantation Network. Health Resources and Services Administration,
U.S. Department of Health and Human Services. National data website.

/Based on OPTdlata as of
September 18, 2018. Accessed September 18, 2018.

7. Klevens RM, Liu S, Roberts H, Jiles RB, Holmberg SD. Estmaéngal hepatitisinfectionsfrom
nationallyreported cases American Journal of Public Heal014;104(3):48287.
doi:10.2105/AJPH.2013.301601.

8. Louie KS, St Laurent S, Forssen UM, Mundy LM, Pimenta JM. The high comorbidity burden of the
hepatitis C virus infected population in the United Stai®glC Infectious Disease2012;12:86.
doi:10.1186/1471233412-86.

9. Kim HN, Spach DH. Treatment of hepatitis C in patients with HIV coinfédéipatitis C Online

. Accessed July 16, 2018.

10. Korstantinou D, Deutsch M. The spectrum of HBV/HCV coinfection: epidemiology, clinical
characteristics, virahteractions and management.yy I £ & 2F DI aGNRSYyGSNRf 238
Publication of the Hellenic Society of Gastroenteral@@i5;28(2):2228.

11. Manns MP, Buti M, Pawlotsky JM, Razavi H, Terault N, Younossi Z. Hepatitis C virus iNgtctien.
Reviews Disease Prime2§17:3. doi: 10.1038/nrdp.2017.6.

12. Webster DP, Klenerman P, Dusheiko GM. Lasmreinar— hepatitis CLancet (London, England)
2015;385(9973):1124135. doi:10.1016/S0146736(14)6240%.

13. Zaltron S, Spinetti A, Biasi L, Baiguera C, Castelli F. Chronic HCV infection: epidemiological and
clinical relevanceBMC Infectious Diseasé¥12;12(Suppl 2):S2. doi:10.1186/14733412-S2S2

14. Spach DH. HCV epidemiology in the United States. Hepatitis C Online.

Accessed July 16, 2018.

15. Williams IT, Bell BP, Kuhnert W, Alter MJ. Incidencearamdmissiorpatterns ofacute hepatitis C in
the United States, 1982006.Arch Intern Med2011;171(3):242248.
doi:10.1001/archinternmed.2010.511

16. Joy JB, McCloskey RNguyen T, et aPhylogenetic estimation of the temporal spread of hepatitis C
genotype lain North America: a retrospective phylogenetic stlilg.Lancet Infectious Diseases
2016;16(6):698702. doi:10.1016/S1473099(16)00124®.

17. Spaulding A, Miller L. Apportioning blame in the North American hepatitis C virus epidiémic.
Lancet Infectious Diseas@€916;16(6):626527. doi: 10.1016/S1473099(16)30002D.

Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page36 of 38
Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
This report is updated annually. Lagpdate10/10/2018(SKA)


https://optn.transplant.hrsa.gov/data/view-data-reports/build-advanced
https://www.hepatitisc.uw.edu/go/special-populations-situations/treatment-hiv-coinfection/core-concept/all
https://www.hepatitisc.uw.edu/go/special-populations-situations/treatment-hiv-coinfection/core-concept/all
https://www.hepatitisc.uw.edu/go/screening-diagnosis/epidemiology-us/core-concept/all

Saint Louis
COUNTY

PUBLIC HEALTH

Annual Hepatitis C Surveillance Report, 2017

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Dalidowitz Dame L, Tutlam N, Cohen R, Kret J, Waigrohic Disease Epidenogy (CDE) program
profile, no 7Drug overdose deaths, St. Louis County, MissBurLouis County, ® Department of
Public Health2018.
United States Census Bure@merican Community Surveyp year estimateg 2012-2016.
/Accessed July 17, 2018.

Denniston MM, Jiles RB, Drobeniuc J, Klevens RM, Ward JW, McQuillan GRIhetrat hepatitis C
virus infection in the United States, National Health and Nutrition Examin&timney 2003 to 2010.
Ann Intern Med2014;160(5):29300.doi: 10.7326/M131133
Innes H, et aMortality in hepatitis C patients who achieve a sustained viral response compared to
the general populationJournal of Hepatolog01766(1):1927.doi: 10.1016/j.jhep.2016.08.004.
Ly K, Hughes E, Jiles R, Holmberg S. Rising mortality associated with hepatitis C virus in the United
States, 2002013.Clin Infect Di2016;62(10):1284288.doi: 10.1093/cid/ciwlll
Kret JE, Dalidowitz L, DeClue€CRronidDisease Epidemiology (CDE) program profile, hedting
causes ofleath profile, St. Louis County Missai8t. Louis CountyO: Department of Public
Health;2016.
Mahajan R, et al. Mortality among persons in care with hepatitis C virus infectio@httosic
Hepatitis Cohort Study (CHeCS), 20060.Clin Infect Di2014;58(8):1058.061. doi:
10.1093/cid/ciu077
Donato F, Boffetta P, Pudil. A metaanalysis of epidemiological studies on the combined effect of
hepatitis B and C virus infections in causing hepatocellular carcinamhCancet998;75:347354.
Toprani AHadlerd. Epi Research Repo8electing and applying a standard afebased
socioeconomic status measure for public health data: analysis for New Yoie@itYork CityNY:
Department of Health and Mental Hggie 2013 1-11.
Centers for Disease Control and Preventidapatitis Cacute | 2016casedefinition.

. Accessed July 17,
2018.

28. Centers for Disease Control and Preventidapatitis Cchronic | 2016case @finition.
. Accessed July
17, 2018.
Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page37 of 38

Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
This report is updated annually. Lagpdate10/10/2018(SKA)


https://factfinder.census.gov/
https://wwwn.cdc.gov/nndss/conditions/hepatitis-c-acute/case-definition/2016/
https://wwwn.cdc.gov/nndss/conditions/hepatitis-c-chronic/case-definition/2016/

Saint Louis

COUNTY

o ) PUBLIC HEALTH
Annual Hepatitis C Surveillance Report, 2017

Figure Sources

1. Centerdor Disease Control and Preventiditustration of Hepatitis CVirus. Retrieved from

. Accessed
July 31, 2018.
2. Saint Louis Regional Hepatitis C Workgratgpatitis C Referral Resourchsprint.
Data Source: Saint Louis County Department of Public Health, Communicable DiseaseS€nvites Page38of 38

Missouri Departmenbf Health and Senior Services, Bureau of Vital Statistics
This report is updated annually. Lagpdate10/10/2018(SKA)


https://www.cdc.gov/nchhstp/newsroom/2017/hepatitis-c-and-opioid-injection.html

